Peri-epithelial origin of prostanoids in the human colon.
The biology of prostanoids in the normal human colon is only beginning to be understood. We used in situ and in vitro techniques to define the lineage, number, per cell enzyme content, and epithelial functional effect of prostaglandin-generating cells, identified by the presence of cyclooxygenase 1 (COX 1). Immunohistochemical results were quantitated densitometrically, and cell surface staining in situ was verified by flow cytometry of isolated cells and by Western blotting. Three populations of COX 1(+) mucosal cells were identified, based on their morphology and local distribution in human mucosa; these were in the intra-epithelial, crypt apical, and lamina propria regions, with each containing a similar amount of COX 1 protein on a per cell basis. The most numerous were COX 1(+) mononuclear cells in the lamina propria, identified as CD3(+) T lymphocytes, both in situ and ex vivo. In toto, 21% of lamina propria mononuclear cells were COX 1(+), and over 50% of these cells were CD3(+) T cells. Findings were similar in the colon with mild-moderate inflammation due to ulcerative colitis. Using established surface markers, intra-epithelial and crypt apical COX 1(+) cells were non-lymphoid CD45(+) leukocytes; neither IgA (B-lymphocytes) nor alpha-smooth muscle actin (myelofibroblasts) was co-expressed on these COX 1(+) cells. Examining the effect of a major product of COX 1 in an in vitro system of human colonic epithelial monolayers, prostaglandin E(2) (PGE(2)) in low concentration (10(-6) M) enhanced epithelial barrier function and partially protected epithelia from the barrier-disruptive consequences of a pro-inflammatory cytokine, IFN-gamma. We conclude that the human colon contains three tiers of cell types for local synthesis of prostanoids, distinguishable by their location, morphology, and cell lineage. Further, maintenance of the barrier function of colonic epithelium may be added to other cell functions in mucosa regulated, in part, by prostanoids.